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1. Introduction
At SA1#28 in April 2005 it was decided to introduce a chapter in to the AIPN Stage 1 in TS 22.258 to capture requirements for EUTRA(N). An LS to RAN on the subject of service requirements for EUTRA(N) was also produced and sent the TSG RAN Working Groups in S1-050521. Considering the content of this LS and the inputs received in to the Joint RAN WG meetings on UTRA/UTRAN Long Term Evolution, TSG RAN has produced a Technical Report on Requirements for Evolved UTRA and UTRAN in TR 25.913. This Technical Report was approved at TSG RAN#28 in June of this year and has been provided for the reference of SA1 as an attachment to the reply to the LS on Long Term Evolution for the UTRA and UTRAN sent from SA1#28 (RP-050370/S1-050751).

This contribution analyses the content of the Technical Report on Requirements for Evolved UTRA and UTRAN produced by TSG RAN in TR 25.913 and identifies areas that SA1 should study with a view to producing appropriate service requirements for EUTRA(N). Based on this analysis service requirements for EUTRA(N) are proposed for inclusion in the AIPN Stage 1 in TS 22.258.

2. Discussion

Based on an analysis of the Technical Report on Requirements for Evolved UTRA and UTRAN produced by TSG RAN in TR 25.913, the following requirements should be considered by SA1 in order to produce service requirements for EUTRA(N) for inclusion within the AIPN Stage 1 in TS 22.258:

· Chapter 4 ‘Introduction’
· Important parts of such a long-term evolution include reduced latency, higher user data rates, improved system capacity and coverage, and reduced cost for the operator.
· Chapter 5 ‘Objectives’
· The objective of Evolved UTRA and UTRAN is to develop a framework for the evolution of the 3GPP radio-access technology towards a high-data-rate, low-latency and packet-optimized radio-access technology.
· The targets for the evolution of the radio-interface and radio-access network architecture should be:

· Significantly increased peak data rate e.g. 100 Mbps (downlink) and 50 Mbps (uplink)

· Possibility for a Radio-access network latency (user-plane UE – RNC (or corresponding node above Node B) - UE) below 10 ms

· Significantly reduced C-plane latency (e.g. including the possibility to exchange user-plane data starting from camped-state with a transition time of less than 100 ms (excluding downlink paging delay))

· Support for inter-working with existing 3G systems and non-3GPP specified systems
· Further enhanced MBMS

· Reduced CAPEX and OPEX including backhaul

· Cost effective migration from Rel-6 UTRA radio interface and architecture

· Reasonable system and terminal complexity, cost, and power consumption. 

· Support of further enhanced IMS and core network

· Efficient support of the various types of services, especially from the PS domain (e.g. Voice over IP, Presence)

· System should be optimized for low mobile speed but also support high mobile speed

· Chapter 6.1 ‘Peak Data Rates’
· E-UTRA should support significantly increased instantaneous peak data rates.
· For this baseline configuration, the system should support an instantaneous downlink peak data rate of 100Mb/s and an instantaneous uplink peak data rate of 50Mb/s
· In case of spectrum shared between downlink and uplink transmission, E-UTRA does not need to support the above instantaneous peak data rates simultaneously.
· Chapter 6.2.1 ‘C-Plane Latency’
· transition time (excluding downlink paging delay and NAS signalling delay) of less than 100 ms from a camped-state, such as Release 6 Idle Mode, to an active state such as Release 6 CELL_DCH, in such a way that the user plane is established.
· transition time (excluding DRX interval) of less than 50 ms between a dormant state such as Release 6 CELL_PCH and an active state such as Release 6 CELL_DCH.
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Figure 6.1 an example of state transition

· Chapter 6.2.2 ‘U-Plane Latency’
· Specifications shall enable an E-UTRA U-plane latency of less than 5 ms in unload condition (ie single user with single data stream) for small IP packet, e.g. 0 byte payload + IP headers .E-UTRAN bandwidth mode may impact the experienced latency
Note:
This requirement, more specifically the exact definition of latency, may be revisited and further clarified once there is a 3GPP system end-to-end requirement agreed and the overall system architecture is settled, including the RAN and core network functional split.
· Chapter 7.3 ‘Mobility’
· The E-UTRAN shall support mobility across the cellular network and should be optimized for low mobile speed from 0 to 15 km/h. Higher mobile speed between 15 and 120 km/h should be supported with high performance. Mobility across the cellular network shall be maintained at speeds from 120 km/h to 350 km/h (or even up to 500 km/h depending on the frequency band). Voice and other real-time services supported in the CS domain in R6 shall be supported by E-UTRAN via the PS domain with at least equal quality as supported by UTRAN (e.g. in terms of guaranteed bit rate) over the whole of the speed range. The impact of intra E-UTRA handovers on quality (e.g. interruption time) shall be less than or equal to that provided by CS domain handovers in GERAN.

· The E-UTRAN shall also support techniques and mechanisms to optimise delay and packet loss during intra system handover.
· Chapter 7.4 ‘Coverage’
· E-UTRA should be sufficiently flexible to support a variety of coverage scenarios for which the performance targets of section 7.1, 7.2 and 7.3 should be met
· Chapter 7.5 ‘Further Enhanced MBMS’
· E-UTRA systems should support enhanced MBMS modes compared to UTRA operation.

· Further requirements applicable to MBMS systems are:
· E-UTRA should provide enhanced support for MBMS services. Specifically, E-UTRA support for MBMS should take the following requirements into account:

· …
· Voice and MBMS – the E-UTRA approach to MBMS should permit simultaneous, tightly integrated and efficient provisioning of dedicated voice and MBMS services to the user.

· Chapter 8.3 ‘Co-existence and Inter-working with 3GPP RAT’
· The following requirements are applicable to inter-working between E-UTRA and other 3GPP systems:
a) E-UTRAN Terminals supporting also UTRAN and/or GERAN operation should be able to support measurement of, and handover from and to, both 3GPP UTRA and 3GPP GERAN systems correspondingly with acceptable impact on terminal complexity and network performance.

· Chapter 9 ‘Requirements for E-UTRAN Architecture and Migration’
· The E-UTRAN architecture shall be packet based, although provision should be made to support systems supporting real-time and conversational class traffic.

· E-UTRAN architecture shall support an end-to-end QoS.
· QoS mechanism(s) shall take into account the various types of traffic that exists to provide efficient bandwidth utilization:
· Chapter 10.3 ‘Support of load sharing and policy management across different Radio Access Technologies’
· The E-UTRAN shall provide mechanisms to support load sharing and policy management between E-UTRA and other RATs (GERAN, UTRA). To minimise latency when data needs to be transferred, reselection mechanisms to direct UEs towards appropriate RATs when the UEs are in a dormant state, as well as the active state, should be considered. 

· Chapter 11.2 ‘Complexity requirements for UE’
· The E-UTRA and E-UTRAN Requirements should minimize the complexity of the E-UTRA UE in terms of size, weight, battery life (standby and active) consistent with the provision of the advanced services of the E-UTRA/UTRAN.
· Chapter 12.1 ‘Cost-related requirements’
· UE complexity and power consumption shall be minimized/optimized.
· Chapter 12.2 ‘Service-related requirements’
· The E-UTRA should efficiently support various types of service.  These must include currently available services like web-browsing, FTP, video-streaming or VoIP, and more advanced services (e.g. real-time video or push-to-x) in the PS- domain.
· VoIP should be supported with at least as good radio, backhaul efficiency and latency as voice traffic over the UMTS CS networks.
3. Proposal

Based on consideration of the above requirements included within TR 25.913, the following service requirements are proposed for inclusion within the AIPN Stage 1 in TS 22.258 v0.5.0.
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3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

AAA
Authentication, Authorisation and Accounting

AIPN
All-IP Network

SSO
Single Sign-On

EUTRA
Evolved UTRA

EUTRAN
Evolved UTRAN

PAN
Personal Area Network
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8
Service requirements for Evolved UTRA and UTRAN
This chapter specifies the service requirements for the Evolved UTRA and UTRAN and related system architecture enhancements.

8.1
Introduction to Evolved UTRA and UTRAN

The Evolved UTRA and UTRAN is an evolution of the 3GPP Radio Access Technology to ensure its long term competitiveness within the global mobile telecommunications industry. Important aspects of the evolution to EUTRA and EUTRAN include reduced latency, higher user data rates, improved system capacity and coverage, and reduced cost for the network operator.
A study of the Requirements for Evolved UTRA and UTRAN is contained within TR 25.913 [x].
8.1.1
Services supported by EUTRAN

EUTRAN shall be a packet based system that efficiently supports various types of services, including real-time and conversational services. EUTRAN shall support all services provided by the AIPN, including currently available services. Specific examples of services to be supported by EUTRAN include: web browsing, FTP, video streaming, VoIP and more advanced services.
VoIP shall be supported with performance that is at least as good as CS voice services (e.g. Teleservice 11[z]) provided over UTRAN and the CS domain.
8.2
EUTRA and EUTRAN Performance
EUTRA and EUTRAN shall provide development of a high-data-rate, low-latency and packet optimised 3GPP Radio Access Technology.
EUTRA and EUTRAN shall provide peak data rates and user and signalling traffic latencies competitive with other (non-3GPP) high performance fixed and mobile access technologies.

EUTRA shall be capable of providing increased instantaneous peak data rates compared other 3GPP Radio Access Technologies (GERAN & UTRA), e.g. up to 100 Mbps on the downlink and 50 Mbps on the uplink.
Note:
In some cases it is not necessary for EUTRA to support the above instantaneous peak data rates simultaneously.
EUTRAN shall be capable of providing a reduced latency for user traffic compared to other 3GPP Radio Access Technologies comparable to that for fixed broadband Internet access technologies e.g. less than 5ms in ideal conditions (e.g. single user with single data stream for a small IP packet).
EUTRAN shall be capable of providing a reduced latency for signalling traffic compared to other 3GPP Radio Access Technologies. This shall provide the user with the ability to set up a communication (e.g. time to view a webpage after clicking a URL/hear a ring back tone from pressing the SEND key) comparable to the experience when receiving services using fixed broadband Internet access technologies (e.g. time from clicking a URL to viewing a webpage on a PC), irrespective of the (powered on and in coverage) connection state of the UE to EUTRA e.g. less than 100ms for transitions from a camped-state to an active state and less than 50ms for transitions from a dormant to an active state in ideal conditions.
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Figure y: Examples of signalling traffic latency for EUTRAN
EUTRAN shall support end-to-end QoS and provide efficient utilisation of radio resources considering the various types of traffic to be transmitted.
8.2.1
Operating Environment
EUTRAN shall be optimised for pedestrian to low vehicular speeds (e.g. 0 to 15 km/h). Standard motor vehicle and low railway speeds (e.g. between 15 and 120km/h) shall be supported with high performance. Mobility across the cellular network shall be maintained from mid to high railway speeds (e.g. between 120km/h and 350km/h) and possibly even higher speeds (e.g. magnetic levitation train/aeronautical speeds of up to 500km/h) depending upon the operating environment.
Voice and other real time services supported in the CS domain up to and including Rel-6 shall be supported by EUTRAN with at least equal quality to that supported by UTRAN over the whole speed range.
The interruption time for intra EUTRAN handovers shall be less than or equal to that provided by CS domain handovers in GERAN.
8.2.2
UE requirements
The complexity of EUTRA and EUTRAN UEs should be minimized/optimized in terms of size, weight and power consumption (standby and active).
8.3
Interworking with other 3GPP Radio Access Technologies

EUTRAN UEs that also support UTRAN and/or GERAN should be able to support handover from and to these other 3GPP Radio Access Technologies with an acceptable impact on UE complexity and performance.
EUTRAN shall support load balancing and policy management across EUTRA and other 3GPP Radio Access Technologies (GERAN, UTRA) and may provide mechanisms to direct UEs toward appropriate RATs.
8.4
Enhanced support for MBMS
EUTRA shall provide enhanced support for MBMS services compared to UTRA. Specifically, the user should be able to use both MBMS and voice services simultaneously.
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